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(54)TitIe: METHOD FOR STABILIZING FLUOROPOLYMER 
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(57) Abstract 

A melt-processable fluoropolymer is melt kneaded by means of a kneader having a residence time of not less than 10 min, an available 
volume ratio (available space in container/space in container) of more than 0.3, and a power coefficient, K, represented by K = Pv/jo/n 2 
[wherein Pv represents the required power per unit volume, W/m 3 ; (i represents the melt viscosity, Pas; and n represents the number of 
revolutions, rps] of smaller than 8000 to efficiently remove unstable terminals and unstable bonds in the backbone at the time of melt 
kneading from a melt-processable fluoropolymer, thereby preparing a fluoropolymer free from coloring. 



(57) mm 

#0. 3J; 19 < N K = Pv////n 2 Pviii£&ft 
m&tzQcommMt) (W/m 3 ) N /m?gl!i!*£g£ (Pa-s) N nteEfeg* (rp 

s) t*«o J r'm&tiz>W}timm.K&8 o o o «to *>/h&^fii*«icj; 



AL 




E S 




LK 


^7V* 


S E 




AM 


TA-> -7 


F I 


7 A ^7^ K 


LR 




S G 


V'Vjtf tfx — A 


AT 


h V 7 


F R 


77^^ 


LS 




S I 




AU 


h5V7 


G A 




LT 




S K 




AZ 




GB 




LU 




S L 




B A 




GE 


7A/ : s7 


LV 




SN 


iT^tfA- 


BB 




GH 




MC 




S Z 


^7*^7^ K 


B E 




GM 


#y\?7 


MD 




TD 




BF 




GN 


*r~7 


MG 




TG 




BG 




GW 


*e~7W-y 


MK 


T J 




B J 




GR 






7^mi 


TM 


^ — 


BR 


7*7 2? A" 


HU 




ML 




TR 


h A=* 


BY 




I D 


<< 1/ Y**/7 


MN 




TT 


K y ^y- K - 


C A 




I E 


7 4 jv=? >- K 


MR 




UA 


7*7>( + 


CF 


n77y**fc@ 


I L 




MW 


**7<>4 


UG 


CG 




I S 




MX 




US 




CH 


>w ^ 


I T 




NE 


= S?x.— A- 


UZ 




C I 




J P 


a* 


NL 


t7^ 


VN 




CM 




KE 




NO 




YU 




CN 




KG 




NZ 




ZW 




cu 




KP 




PL 








cz 




KR 




PT 








DE 


K-f ^ 


KZ 




RO 


A' 7-7 






DK 




LC 




RU 








EE 


h ~7 


L I 




SD 


x— y> 







WO 98/09784 



PCT/JP97/03098 



m m m 

XNf©«3Stt«!lK©^i:^5Ct«^»l-e*-5 0 */c, igiktinlBf ©£:# 
CUS^s ^U^-*JSlc*b7-f > (-CF = CF 2 ) % g?-7,M-^ 
-f K (-COF) ^©S*^fi£$n-5C<bfc*f9. ctit>©«Sfe. M 

SiittS^ D 9 5 'J It *i#^4, 6 2 6.5 8 

7-^JHS«E$nT^S M^li7t>77Woxfi/> (TF 
E) i^^©n^y ^-I^±©i£i^#T-fc£<h%X.£>n£o ^K^yM- 
oxf U>-^t7^n7"at"U>M^ (FEP) £#Ji::&3<h. 
7m£i0^li^t7^tn7°Dh , P> (HFP) I5l±©^^ 



1 



WO 98/09784 



PCT/JP97/03098 



«PT*5o COdtli, FEP^4 0 O^IIE£Tta&&!IiUTf££U*:# 

4>©*;l4fc©2f&fIg^fc£C<b^t>t>#a>So 
*S&f*m4, 6 2 6,5 8 7^1*. -ttfflii**ffll^ £7 

mX'&Z> 0 &-?T. — lfc»tb*H«fc*to3S©»tz^ lliiD8Ii:J:D7 7* 

©M£^#©f&*&tft-«fe©i&*£. mmmmmiz-timw^rfo ztw 

MPa/SSrt^H) *<0. 3<fcD <. K = Pv/^/n 2 [::x% 

Pvtt*ttft:a*fc?)©Bfffl»* (W/m 3 ) % nimm&m (Pa-s) . n 
tilsIIE# (rps) TfcSo ] T'i$^^WitK^8 0 0 0 «k 5 *>'h£ 



2 



WO 98/09784 



PCT/JP97/03098 



m&M:< . mi%'J>te< it 1 0 5K L< lil 0-1 2 0#-C£>£:: £: 

110. 5£U:T'£>*o --t'l^^tmitli, Sii:^K^ •> + 

£t>JC N ±fB©^TJ£fc$;h.5tt:&£M&K«\ -$4ffttJHT'(i8 0 0 0 
-1 2 0 0 0-eft5©i:^U ^®M«rMjl*«-C« 8 0 0 0 <fc K> fe'hS 

tt*tt£*ffiK#ri!««Mft(i. =$iItfii^ttS!HVR, SCR. 
NEW-S CR ; ffiM*«I*«c3tetf±»'<>r #5 >y * ; ^^±B3l 
SllftBrSSB:^ #*M£f8L Btm^MS&tg ; D X h (LIST) tk 
UAP-MACHINE, NEW AP-MACH I N Ef T'^So 



3 



WO 98/09784 



PCT/JP97/03098 



CF 2 =CFO(CF 2 ) ra F 
(5£ip-> m{il~6<D3g&T'£>£ 0 ) 

C F 2 =CF(0-C F 2 C FCC F 3 ))nOC 3 F 7 
(5^*. nlil~4®S|(T'i5) 

jU^-vfa^y^m^^- (FEP) T'&Zm&Kli, 7 2-9 611%® 

*;Ut*^;l/i--r;l/#M£{* (PFA) T'£> 12. 9 2-9 911 
%fflf h57MDif-L/>t l~81i%®^'-7;bto7;l/+/l/t"x 

f 1^>*I^ (ETFE) T'^^li^frii. 7 4. 5-8 9. 3M%© 
x h77^toif 1 0.7 — 2 5. 5fi*%0^.xl^>©ffig£itT- 

^\+-9-7 7t/^-nyn^> (^7 •yfI^^t7;KD7°o t: ly 

7 -y^S^i*^i^U>^^^7il^^) N H\x.ij t^^/I^^ K (it 
yl/^a^^Iyy (^-7 -y StS^te;^ ddMJ "7;l/?j-n xf U 



4 



WO 98/09784 



PCT/JP97/03098 



n^-ZmfeZtlfc *>©T'£>*K :tlt>OlWFEP N PFA, 
7 u jc ^ U > i: ^ if -7 n 7° o S. / n° - y p t ;l/ ^ 71/ 1' 
-jl^-rJl/CD$kn&#X"&Z>m&Ki-i3 7 2°C{C*5^T0. 1 — 10 0 
k P a • s ©^ffljiteS^W-r^o 
*mW®Jj-m-Z, if^ L< (i2 0 0°C~4 5 0T)®&jgj;::}o^i:ll*fe£ 



5 



WO 98/09784 



PCT/JP97/03098 



^©*££lil&*£*i. ^^^•-^;i/^-n^ f jvifclffi 

(-CF 3 ) . ityjuj-u^^ K5-f K*«B C-CF 2 H) x S!T~ K*J£ 
(-CONH2) . yf-;i/xxf;i/*«| (-COOCH3) KIEffc-rscii: 

mctmso z.(Dm^.yfmt, ^m^^3, 0 8 5, 0 8 3-*§\ 
*mfts*m4, 6 7 5, 3 8 o-sf i^n^m^n(Dm^^\m it*sm 

#©-S&£-r£) . W4-2 0 5 0 7-^£fg^KIE»£ftT^3 0 d 
©S'J^i*Cck<9. ^^©TO^jK^II 1 ? 1 0 6 1®*>«©&£LT 

£0 c©fiI©fii]^&£j^Tt::t£B8-r£ 0 



6 



WO 98/09784 



PCT/JP97/03098 



I : 

VI= (P40-P0) XV/10/W 

(Pofc^tfP^tt:. y ? izWAm&£V i WAfrt> 4 Oft'&(D 

RJj (mmHg) T£>«K Vimmo#m (ml) T* (3 . Wiil£*4©!»i (g) 

*!6«BK»»[tt2 5 J:*)/Jn$^C L< . 2 5 «fc 0 l> tfe& 

-> 3 3 *i**<s Ifc^IBIt 2 0 0°C£U-©2&KK:fc^ 

■Cfi^{*4'l=S*i5«*IR : 3 :: T*Si:«l»$*i5o SfeS^^OHtiSt 

L"Cn OHllxl 0 1 4 spins/g£TF. ft * L < 14 5 x 1 0 1 3 sp 

ini4. -s-ou^nc^-c^airaififc-c^So 

6 2 6. 5 8 7-^lcfEtt$*iT^*«k9tt> -^Jfte^T'^-T^ 



7 



WO 98/09784 



PCT/JP97/03098 



bit. %mm*w^T*m%*&K>m:Wmzmm-?z> 0 
mmmry^-^^ caps) ht^utn&KX ommzn. 2. 

8 k P a-sO^HHSK&ckeFl 2 *)V%(DH F P £#irF E P&*£. 
KiTOi9i:iIU m^n^FEPcD^SSScDaUfcci;^. tt^tfi;: 

^«1L, W^M^O. 8 2. Wij3&mK2 2 5©, ^SMtfMM 

kg£&AU 3 8 0°C©SJgT\ 5 0 rpminfclNT. Wk* 2 . 0 g 

/#-C> £^£0. 3 NL/#T^jl$ 4 0ftmmLtz o 

*&3iiiJ:fc«fctJ&©FE P^C^lOlifcit/l, ^tffrjifg^i 
Bt£& (VI) ^^Hc^-r 0 

i:fcl^xf«<!:Ut N ^lli^-To xt:>^jgli N #3tir/jN£^{I 

m&mm^m. (vid 

g|j!fefl]2 

F E P^OSA^HrtSBO^m^^rM^T'M^b. M34Mi7R£ 
ffiftll i|5)^0#JliT'. FEPtS»lU: 0 



8 



WO 98/09784 



PCT/JP97/03098 



«^K^ (VIM) fcfi^ffi^^L^o 
i:fel^xf>^gi:lT, :^li::;^-r 0 xh'^Sli, ^Jfrii/hSi^fiS 



[HI] 







H»J1 


^»J2 
















-COF 


0 




0 




[<@/l 0 6 CBjOT 


-COOH(m) 


131 


2 


131 


3 




-COOH(d) 


677 


5 


677 


4 


V I 


lOOJ^Ji 


4.2 


10(M± 


4.5 


V&ftCspins/g] 




2.7X10 13 




2.2xl0 13 



&Jg3 8 0 o CHT^U'-y MkL/c 0 ^©^U-y mm^£*) 7. 6^- 



9 



WO 98/09784 



PCT/JP97/03098 



7 7KT-OE SRfciJ^K&ttSx It, 4.5x1 

0 1 5 spins/g t ^ ^ jl £^ b T I * fz o 
[«2] 



7 ^HfcBf F^B^) 


V I 


0 


4 8 


2 


3 5 


4 


2 9 


6 


2 6 


8 


2 3 



10 



WO 98/09784 



PCT/JP97/03098 



Sfa/SSrtSlffl) ^0.3iH^<s K = Pv////n 2 P 
vji#ti:^S[^c*)O^Tffl»J* (W/m 3 ) N n \±mmm. (Pa-s) . nli 
!sHte# (rps) "CfcSo ] -C£$ft*»#«&Krt<8 0 0 0«fc9*>'h£^ 

7 7KT©ESRi«^i:tJlH^t>Sei?SUT, lxl 0 I4 spins/g 

5. -y^S^-^^-r h5 t^**yv 

t- h 5 7 nx^ u > t / <- 7 n 7 A' k*-M-f ^ 

+^t"-;Vx-r;l/0*l^T-fc^ 3 7 2°C(Cfc^T0. 1-10 0 
k P a • s ©S:»ttK«:W^-*tt*Jll~4 0t>-rti^i:lB<ife©7jffio 

6. g[£"7 y^M^OTf^^(Df<T^I^*-raO^+^/XfiO 



11 



WO 98/09784 



PCT/JP97/03098 



7. #&©ivrft^©xg©iiii£rt:M:igiK *> u < xt&-&7 v mn& 
*-rsm^8{cie«©^o 



12 



INTERNATIONAL SEARCH REPORT 



International appiicatton No. 

PCT/JP97/03098 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 B29B7/18, B29B7/46 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (class ificatioo system followed by classification symbols) 

Int. CI 6 B29B7/00-B29B7/94, B29B13/00, C08F214/26 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1997 

Kokai Jitsuyo Shinan Koho 1971 - 1995 



Electronic data base consulted during the international search (name of data base and, where practicable, search 



terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 5-10204, B (E.I. Du Pont de Nemours & Co.), 

February 9, 1993 (09. 02. 93), 

Claims & EP , 150953, B & CA, 1240119, A 

& DE, 3577094, G 

JP, 4-83, B (E.I. Du Pont de Nemours & Co.), 

February 6, 1992 (06. 01. 92), 

Claims & EP , 22910, Bl & US, 4743658, A 

& DE, 3686696, G 



Relevant to claim No. 



1-10 



10 



^2 Further documents are listed in the continuation of Box C Q See patent family annex. 



Special categories of cited documents: 



A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 
M L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

O" documcot referring to an oral disclosure, use, exhibition or other 
means 

*P" document published prior to the international filing date but later than 
the priority date claimed 



"T' later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with oneor more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

November 25, 1997 (25. 11. 97) 


Date of mailing of the international search report 

December 9, 1997 (09. 12. 97) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



SKSffllB*^ PCT/JP9 7/0 309 8 



a. *mwtzim<Dftm (.m^m^m (ipo ) 

Int. CI* B29B7/18, B29B7/46 

W3E«rtrort:fc/hi8Sro (E53«f!*#£ (IPC) ) 
Int. CI* B29B7/00-B29B7/94, B29B13/00, C08F214/26 

H*H^ff36^« 1926-1997^ 

axm'AMmm&m&n 1971- 1995^ 









A 


JP, 5-10204, B (-f — ♦ • • ^ • ^^77 ■ T > K • ) 9. 2/L 
1993(09.02.93) WfTf&^ftffi & EP, 150953, B & CA, 1240119, A & DE, 3577094, G 


1-10 


A 


JP, 4-83, B (-f — • T-T • -t^^jJO • 7* • • TV K - * ) 6. 1^. 
1992(06.01.92) ^ffftjftcDfSffl & EP, 22910, Bl & US, 4743658, A & DE, 3686696, G 


1-10 



TAj #fc:B8&<o£>3:a:6K-eiifr<, -j&ift&tffTKip&^l- 

roj asid^sBB^ mm. 

rpj sssttiKBiifn?, *>o«^«i<D^!g(DSflit/£5Wii 



tyj <tficHJS<o*>5S:K-cfc-o-c, £&:»Riteoi« 
r&j f^-^vh7r5 y-^tiR 



2 5. 11. 9 7 


09-12.97 


B^SfcMtt/r (ISA/JP) 

f?te#4§- 100 


«3S#-J§- 03-3581-1101 P 


4 F 


8 8 2 3 


1i» 3 4 3 0 



SSPCT/ISA/2 10 (S2-<-i') (1 9 9 2¥7^) 



